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o=f 2w^?fy^t 1 % 1 © K u-r >m 

fEJS 2 co^.^ LT!ft«ft#*5^$tl 

53? 2 oiiis t ZffiTLZ 1 1 t> 

i & «fc t^m 2 <D&mmmM tt&mztix 

Khyy^^fciWf 2«fKh7y^^t« ill 

cd k w vflr#*w» e> hubeis i ©MBS h 9 ^ * 
w use jis 2 <nmm h7>^?^LT 

S ft *SS 2 ©WJtMttti: 1 1 1> 

^^c< tt«HB*i*5J;VJB2(0«-iii*««J:*) 1»— *• 
1 *s i tr* 2 o&iUsitSffi t fg* £ ftr 

*>— *-<os®o^f B mij<^ffitc:, tfcts £ ft y— h 

© KW V«#*T?H*ftfc*««*rIir*»«£ U 
2©Myfy^t *i©KWy*f«i>b!!ll 

ztBiv>mmwmk. m2<Dvu4^m^-m-hmmm 

201*18^ 

vffcffi*s itfy— 9 t,— # 
asmiEfl^WMaWttiSttSftfcJBS©*^ y?"!stf 

oTSttiS*««Srli-r Sterol— hflMWMc*'— h« 

1 *j j: xm 2 <o&mmm.m t mm s nt 

£ftrv^i i-MC wiUm4<DX-{ yT-V^aHF-O K 



W v@113o itfy-^ ®ffi© 5 *>ftfi.##:8M& $ ftr v > 
a ^ t * w* t -t- 5 )Kffi^*Seo 

*>— *«>*«©«*«©Bfc, afeR&ftfcfc«©y— h 

— hflr*»*»e,ojfe 

7^v ? ^^3oJ;tJ ? m2©}iKh7>v : ^^t, 3Sl©K 
10 W^lt-lH»*»e>«llE!gl«>}l»Kh5^^x#Sr^UT 
!sMftfll#*«l&**t«j(Sl«)lS*««4:, I2CKW 

^si2 ©busi «s k . 

ffiasSH*£ft K W >®H*3,fct>-y-*®<i© 9 *>— if 

a* missg i ©a mmm kmm& ftfcig 3 <Dmm hyy^ 

20 or SKB*«*SrHi-5ffi«)y— Ht**tey— M 
**«rtEI& 2 ©W^mi® t * ixfc^ 4 <D»M h?^ 

pt£< khmw.%i'L&£.i*%i2<D&mmmM& ] o t— ^ 

25 ©S«{fti]»-ig^ 1 *5 J: tftB 2 ©«-®5gm«i t IfeS: $ tit 
$:i^r^^^>ti: Strffi»4©»)K h7>-^^o K 

u-^f vmufcit^y— ^mn©5*5ffe^ s s§igc$ttrv'> 
30 zzkz&mkirzmikmmmw* 

[«*«5] j$s^5>Lr*fi^sag^tts#s^<op 

35 ztitb&mm&tiu^ — *-©{aucoy- ntfi^bw^ 

40 'l's'^>'^*^«:3>Lr^{f^^$tuSm2<D® 
45 **MeJSi©W*««4:SattSixfclS3©*W yfyy 
50 * s 2 (QBfsKWi 1 8SM * *vfcf& 4 © ^ ^ y ^ > ^ 
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m*k, fcit>K, 

l is <fc tfSS 2 <D#M^«1l i fe* $ 
KWRSHE*., -©K#tffiS1cteflf[S5S§3co;*-i' y^-yit 

7^^J:o ! l2©iIi-7y^?i, -ircoflij 
co k u-f vflr-§-j»*>e>*nBHS i h7v-^^^ 

ffi^S^ax K u-f ^®ffi:i3«fctfy— *®ffi<0 9 
^ 3 CO^SE^ h 7 y-^^ * t , 

*««riEJB2©W*««i:SN»*ix*:*«SSiS i 
fMcOjgKh^v^;** SrH;t5i i <Mc. 

< t t>BtrlE3& 1 *3 itfJB 2 co&WiSf «1£<fc D t— 
1 *J <t O'SS 2 co=& i tfift * fix 

SWRStAIjL, ^co^tt^l-(4HfII5m3co^h7^v ! 

W vmg*>«tt)«y— ^®Hco 5 *>ft&**^gg$^xv> 

JS$*VC^5 ~ £ ii-5W*3H 1 fcVN b 6 co 9 

T 5 C £ &Wft £ f 5 IS*^ l fcv > b 6 <o ? <^-f 
[M*£9] RWBtlc#w*»«©-t;h,£#a»c:£!|i 

mBEfir $ r. t t -r aw** 1 ^ l 

[000 1] 



9, fcfc;ttfEWS*»*;h.5ttft**£WcH-ra. 
[0 0 0 2] 

[t&feO&IIH KJf&£ftg*kSttA*fl%£Bttu fc£ 

[0003] r rr% ttft*3*3SBi*«fi«r# brat-fa 

10 (cfi^cogp^-coi^fBCOTtSii^^SiJffll^-frSfcfecom^ 
3g£#&tfs*&#-i& £ fix v ^ 5 „ 
[0 0 0 4] ^rb-C, EW38£#£ ft* _hfE« 

•is [0005] rcoi p/jcaAne^sgatt, v-<y^7-< h 

[0 0 0 6] 

25 *tfcfc<Ot\ -^cog^tt^ <b^Sig:^#fl;73<0^ a B B ^ 
[0 0 0 8] 

30 WTtOt^iJT-fcS,, 

^^br^-(6]iaM^tt2)#S«<o 5 ^-^-coS^co^bI 

f^-TS^lcO^-C y^->-^T-ioJ;0J^2(0^-Y s/^-V 
35 ^Hlft, IlWKKVitfSl^biSSflW^y 

ym*£ftvxB&mm%-&m&£tizm2<DmmmMk 

C0-Cfc5 0 

[0 0 0 9] ^©2. *^^lCi5?RA*^«ft, 
tilJ> ffi B B B ^^bT>(t(S]iEg$n-5*S«co5*,-* 

v-y^.^*3J:0 ? ^2coS^h7^i ? ^^ts SflcoKu- 

50 «*»*»b«rESIS2©J»ilh7>'^^*:3>U-C*lkfl| 
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mmM\z®m 1 *j ± 2 <D#®sf ®ai t s ^-cs: 

[0 0 10] WWiaiMt/Tiili, fc 

t zfttof- t-m^m\z.&mi,x&wt&tiit®.m<n k^ 

y^-v^JH^t, flU^KW^W^^&lfflEJSl© 
W^m^i, ^{t#^f>fltrSE^2<0^^ 

y— hfcftasgMfcSftKW vm®*3J:T>*y— ^ti©. 
9 *,-**s«HBj(S 1 SMfcSfLfcJR 3©^ 

fcttC* i *> 2 ro«-®^m@<t 0 *>— #©*K« 
fc tftjg 1 ft J: jg 2 <Z>«M* tttt f&R $ tit SWU * 

w >®tet> it>*y— ^rnsro ? •fbte^gMgc^ax-cv 

5fcfc<Me. *rlE^4<D^^ S '^^i/^(OKH'V« 

fefcitfy— *m«tf> 9 *>flfe*iss^$tu-cv>5 n b * 

*ft»fci-5 1 3 „ 

[0 0 11] fg4. *^PJttJ;5^A^igSl*s 
fc r. Jx 6 h flr*»fcSEj6 L-cafeis S ^fc«m(D K w 

^om^mxmtttit^mm^mmmmb u m?># 

J; 0»f£-t-5#BftS iti*btiiZ>m<oWRY visit* 

**5£.xfm2<ommh : 7>i>xfi b. jsi^Kwyn 

*«Wj&S*t«IISl»li*««i:, SB 2© KWm« 

*j ,tt*y— *m«<© 5 h-m>mmm 1 <ows5©ffifcs 
Sr®-rsf4,wy- Mt^^y- hms*sgii^$n ku 

f <fc y-*®«tf> 9 *>— *#H&eJB 2 <£>®iif 



b b 'pt£ < b tittrsESs 1 2 »#®^m« 

fc lis J: U«JB 2 ©«-H*ft*i: 

05 & hy>-i>x^co vaffi*3j;t>*y— *fi;}§GQ 9 *> 
I*W$^TV^ b b t>(C N Btrf5^4<73»Kh7> 
i?^^oo KW ^mffi*5i0«y— ^m^co^ *>ft!l** s ^ 

[0 0 12] *«5. J: 
10 ixll ffif B £^LT#|S]g2g£tL5£-g1£tf>5*b-*- 

fcrne>y- h«*»^«aurafeBas*tfc**© ku 

15 <fc <9ibf^i-5mro^-f s/? : ->-y§iH L *s<fci>'SR2 
s/^V^H^fc, -*CD{R|JW K W 

i(Dmmm.mb. ^mm^-m^WiW.m2<D*^ yf-is- 
ym+z-fr isX&tmmmm&ztizm 2 o®^«n 

20 fc. Stria— Mi**i:A*5y— nt** 
■CfcoT^^H3!S«*|ESr®i-5ftfe<oy— hm#it&»cy— 
h Jgjgt SJiKW >-®@*3 J: t5 y - * miSco 5 *> 
— **SBWBJ(li ©®^«1St«iK^ti-fc^3<D^^ s/^- 

fm.-j><ow<D>f-\-m j tmbmte%>f-- 

^tcy- KW ^®^*3j;0«y-x® 

9 *i9S«r1BJB 2 <75®§i?®ffi t ixfc* 4 © 

iBff 1 *j it/^ 2 ©fiitfii 9 fc— *<D*«ftiic» 

30 ^l*5<tO«^2©^-®*«ffii:ite»^4xTS:it^^e 

zo>Rktm\ct*mmm3(D*'{ y^ym+n ku 

title. flWBSB4 0^-fy^vy*^©KW>'«« 
35 mt-fStrot?&S„ 

[0 0 13] #^:6. *»9itt:J:S%£*5*£tttt:, 

tcn^y- hff-?-i»(c^iibrMi9:^tifca*<o kw 

^*3«tU!B2CDSS^h7^v s ^^ — ^roftiJcDKW 
fclJMEjfS 1 ©^ h7V^^^ Lt» 

IBfS 2 <D»Bii h 7 > it* 9 VXVtfoiB%-i>mi&£ti 
5S2©Iitit > HWB-^ro«wy-KS*»fcft 

- KSHMftfcy- httffi£*8ffltd*i K W v««*sj:tf 

50 **sswejbi nmmnmbtgmzti 
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s i frbtezmz^nmv?^*?*? t. mis 

MGK&ft >ffi<£*54t>*y-*S«icD 5 *>— **siMr 

<OIih7>^^i, SrfijjtSfcfcfcU^ '>&<£*> 
HtlfESi? 1 *3 itff 2 «7>#®^®ffiJ; 9 fc-^coSSWc 
0EJR 1 *J J: cFfB 2 o#H^«fii t mm £ ixTKJWBg£# 

^«H:fc5 4tf y— 9 *>te*-* s ^StL-cv>5 

[00 14] fi7. *»WfcJ:5ttft*i5%3fe«tt, fc 

[0 0 15] #j£8. *5IWJcJ;5JSS^^ef4, 
i;U4\ #®l^^b6ro9*,v>-fti^co«^Srmf«i 

k*<tmk-rz>i><DX3bZo 

[0 0 16] ?g9. ^WfciSa&Bi^&gf*, fc 

fc;ttf, ^©i/iv>L.8ro5*>v^ti^<o«^;SrHtrffit 

[0 0 17] 

JlJfetfiJ 1 . 

C«ffiai» 0 2(4. *|§0Jk:43& B 1>^£igcD--|i 

mm<omi^tmm^n^nxm^x^, 

[0018] |l]|21(c*3^T, JKfti^-LTHV^c^lB 

m&te—ij (Dmmmm.su b i Ktt-t-sfl&^-cogw&ig 

S U B 2 <£>H5£$r5$tfa 5 v— S L J; o T*tA $ *V 
[0 0 19] yw^S 4oTIS4iX3tHfiiE— 

Uy^fillcafeKSixfcy-hflr^lftGLty^lftUCJIiSE 
Lx^ffalc&iS: Ku-^ Vft*»DLi«t«*Sn 

[0 0 2 0] HB«»GLt# KKyfiflD 

[0 0 2 1] g-SBftftttttctt, H l t^-f 4 9 fc, * 



1*> ^— hft^GLU:^— h«*#8a*Sil,ft:*l«> 
Sfl^h^Vv^^TFT 1 ir|2©IlgF7>^^T 

FTf4-tW^-f*Lt#iSSS i (poly-Si) ri>P>&.5* 
05 lftl«§nfct)©i4oT^5, 

[0 0 2 2] 1 ©lIF^yv'x^TFT 1 tt^-ro K 

10 [00 2 3] Pfc ^2©ilh7>-^^TFT2 

X2fcg^$;h,-c^.5. 

[0 0 2 4] Sgl<7>!l5!?«®PX 1 i|2©iitiP 
15 X2litMill*|6l (mr*l4y^fB]) K:3BE«E$ttfc» 

[0 0 2 5] &3&a>bfc3?giro#MJiS®|£PXll4- ; e 

«>— awn (m-mJtass) ^*5v^T*ii»cSNKsn, 
20 ^T^Huia^ito^h^v^^^TFT icoy— ^.m 

mkmm.mcti:z>i.o\z.ffif$.£ti^ ait, 5 

*2<0*H*««PX 2 »ffl (Ht?f±T*») »= 

*s^-C#fflKS8R3*i, *©£Tj»MWl1B»2«>«Blh9 

v^^. ^ t f t 2 ©y — ^mmt mnmcttz 4 5 i^m 

25 fifc^tbTVSo 

[0026] iiciitffipx 1 tm2(ommn.mp 

X 2 Ulf4, -ttV-t'tLfS 1 CQjlSJ^ h- 7 ? T F T 1 

^Lt VltfftDL lfl»£>roi)!Mfera#*5«fctJ^2 

EEm^fc ttcm 1 comm »i p x 1 1 m 2 (ommmm p 

X2(Ora<Oi#(iiottf a <03tiI$«i$n2iJ: 
[0 0 2 7] fifJlE^l<7)®*«®PX 1 t|2© 

pxi t*2©iii*««PX2roTJit!:l6ltl««:^U-C 
K ttflg REH>Wl££tlX^Z>. 
[0 0 2 8] iCDfiOHIBlREte. HfrfEgl 1*540^2 CO 
40 #09K«S P X \C 4 o TTfeSiM^cOSlJP $ ilfc*ftKA 

Six. i©AJRBIH:te«)B*««o-t 

4x t pi«k —ft w mmmE.m s h s 4 5 k * o 

45 [0 0 2 9] HfflEy— h^f -§-^G LCO-?rn ; e*HcO'>^< 

kh—mi±m^>-^usLi:mx.xmtE^ti. torn 
&ffit£mw.M&mto®&viz.mm£tix^z> 0 r©§g 

jfeat^*)lHl^V»4S?^S«SUB l©±ffiK:j&jfc£ixfc 

50 Em*>e>«ia**t, ^^^a^^-co^^^^ 



- 5 - 



2005 10 13 14:07 



^H2003-1 49 66 4 



S i (poly-S i) T^/&£tLT^5 e 
[0 0 3 0] mm^., Mf^DLO-ttb^ 

«»ttlfclftfll#B»iaiSHefC»tt*nTV^S D ^Oft 
fiWf #BIMeIBH e t>8l|J?£«SUB l<D±mzj&j&£ 
tilt £>8c<D*mwmW& XTf^titb ¥*tt£tt SrftJtt $ 

i (poly-S i) T^/S^tl/TV^o 

[0031] sa:*3iEWSbiHiKv*5<tvifttt«# 
r ict»rtSfts*K h y 9 t f t t mmmt 

So 

[0 0 3 2] hft#»G L H:, SS[**IhIK 

[0 0 3 3} w<oJ:5^«^Sixfc»**^SKtt, 5 
X 1 Kflttfr * Jx« Bftlft«-§- i: 2 PX2i:ft 

ilOlSS^PXl t|g2<7)®*m@PX 2 ^60^^ 

[0 0 3 4] ~<Dtc#>, Vk&m^m%h\mV&Hefrb<D1!k 

te<*tZ>ZLbftXZZ> 0 
[0 0 3 5] «®^(D«^;» H3tt, HI 1 iCTjk bfc^tt 

fc, ia4JillI3<DIV-IVii|^4ottS»fffi|llSr^bTV^ 

[0 0 3 6] H3^*3V^T, £f\ 1 CO. 

[0 0 3 7] -tLT, WSsub ioSBldiR# 

|g(«F7^^TFT(Dy- hWt LTC0 
[0 0 3 8] l2^x*-^]-5Sfti-^y- HI*»GL# 

- h«iGTtUt*(IBt5t>Otfc5, 
[00 3 91 -tUT, :oy-h(ffiGL^t»ot 



ro*MHRtt«fc»H^6 V«*»D LI, 2<D 

[0 0 4 0] ffi|Bi»|WRO±ffifctty*|S](CJSti£-r5 K 
05 U-f >"{f #»D L 1 % 2^/&£;ft/0^o ZK^KWT 

* 9 v urstfsesfffi h ? ^tfti, 

[0 0 4 1 ] £7c, Z.<D KWyff^DL 1 . 2C0?g 
*TFT1, 2<D*y— *1B«K^£;h,5<fc 5K#o 

tv^o a**, wiaffi*E»w:a^RM"rsiii*m«px 

[004 2] ^C, SKK^fifSDLl, 2<Dm 

&<Dmcmmcj&f&ztLZ&mmREmmt$tix\,^ 

Ag&3VM«C0^^it££ft5 0 
[0 0 4 3] £fc. ^©KWRREttft©i*|IW:*3 

[0 0 4 4] fc*5. COSAtKREfi, 1 COMiSf Sffi 
PXl*5±tf»2 «1SPX 2 »&«StiA^ 

30 «s*^-f <-e#. «nE#H*mapx»c»«Bs*^< 
<xzz>frbxhz> 0 

[0045] K^y|f«DL, y-^li, *5<fctf 
SMR E £ tSo xmWMfc S U B l 0«Blcfl|fi|K 
R I N rtDiffe^JK I N^iffifcttBBMffli 

35 pxi, 2^^^nr^5o mtiitffipxi, 

9 h* — ^SriiLTJWK h7 y^?TFT 1 > 2<7)y 
[0 0 4 6]BlliPXl, 2S:t»oTgflSSS 

40 ub i<Dmmia*¥-mk&coi!>mf&£ti, z.<D^mt 

Wco^*ffifcteSBftIROR I ias^K£jh/o^ 0 r 

[0 0 4 7] «*S:^U-C*tiRiiBltSix5aw* 
45 iSU2«M(DB(aj:E^OR I 2«J^ 
%A t R*MBI^afcttffi*a3S* P H*5 J: POL 
^|ll»:ftSf+*^^Tv^^ 0 

[0 0 4 8] ^JS0ij2. H5tt, **M^±-5iKA** 
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[0 0 4 9] l211^^tit^LTM^^«^^, #® 
^ffl^lCl^ 1 (Dilflgl h ^ nFTl, 2 (DM 

# T F T 3 N £5 4 CO$SJgi h 7 > ^ T F T 4 <b 

[0 0 5 0] ^3 0»Jg| h V * T F T 3 <7>^— h 

L^M^y- Kfll*»G L-CfcoTa«lB««*S:BII 
[0 0 5 1] mm\C y S4©*Rh7^WTFT4 

K W ^WS*3 ±tf y — 9 h-Jjfrm 2 o®^ 
«iPX2 tcftffi $ ntt^^MCSItKlcinR * ;JxT v n 

[0 0 5 2] r<DJ:5*«^®^^c^oV^T. ^icom 

ilSPXl, SS2<fcIB*««PX2. RttKOlWO* 

SSpxi, fg2cojMiiit«®px 2, Slt^Bogt 
[0 0 5 3] hftfJlGL (1) &m&£tiz>k, 

W, 3 <£>»IS h y ^ T F T 3 , f| 4 <£>»JK h 7 > v> 

^^TFT4^^1i:4!), SlOtSSlCl, 

g§ 2 ^iigic 2 o«ffir s 0 

[0 0 5 4] K^- h«#»G L ( 1 ) *s#3| 

y-m*»GL (2) t>miRZfi*k. m3<o» 

T4W7ftE Sl^»gF7>^^TFTl, ^ 
2 C0»JK h7V^^TFT2 >-Vtmc%l 5 e 
[0 0 5 5] £*iteJ:tK IlCOtiglCU |2(D 

loose] :^)^, ii^iiffici, ^2com 

[0 0 5 7] :<ori^f), «rlBRlt«0«BEtti»ft 



[0 0 5 8] Lfc^oT. g5l.O Vft-g-iH, g£ 2 

mmm^ (#a«#) *0t*&u ft^KKWt^ 
eft«m#igftiHiKH e (Dm^m^ummm 1 o 1 / 2 

[00 5 9] 0 714, #«Wl-J:5iKA** 

[0060] h 5 <om& t itm lt sawa*. 
<u zth{cmm£tix\,^tc^2(Dmmhy^is*?T 

15 V««S:*ffclc«Jfife Ufc*ffl«*»C L 

[0061] ^tt, ro^aif-g-iSftCLfL rcoHJS 

20 UTH*««oBBP*SrrRl±S*fc^ 

[0062] nmm2<DUftxwLwi,t££ 

fJSh7y^^TFT3, f4(^III>7^^T 

[0 0 6 3] SIJS0»J4. SI 8 tt. 

30 totl^o 

[0 0 6 4] B4^^iJt«LT»fc5«ri»i, *1 
OM^S^PX 1 t^2«^IitSPX2^- <DMk 

35 So :o±5fti^fcoTt, H«<OM*ftf>n5 

[0065] nj£#j5. ±a^u/c#^^s^J^4v^-rt^t>R 

45 [0 0 6 6] ^JS^J6. g|9tt, \t^t>$>Z>Uft%iT&<OWL 

[0 0 6 7] H9^*5V^T, RitRR E SrB*«06^fc 
50 ^«rlBRWRREi««ttfc««Sixfcfci:*.tf I TO 
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(Indium Tin Oxide) «¥©37fcti-<E>iJM8l£T C L 
[0 0 6 8] r©3«fi«<D»fi\ ]g3tttroi»«KT C L 

icMtft&lnx^xi,^, 

[0 0 6 9] rronjg^jf*, ii^ffi*^-^#JL-c^w 

sgtt±* vtcmcommm k t s/b -c- # $ r. t « t> *> * a, 

[0 0 7 0] ft**, ±5* Lfc«-*J6«-CW:, iiihyy 

[0 0 7 1] 

X-% ZhW&btlZo 



[Hi] *«^lcJ;5^a^SI®ro®SI«iO-^lS0iJSr 
[12] *»WfcJ:5ttft**a?««)— HJfi««:a%-t^jE 

05 [113] *ftm£&zwt&m7f:mm.<owm<o-mMm& 

[H4] H3coiv-lV(c:Joit2.»f®lllr'fo2)„ 
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(54) Title of the Invention: LIQUID CRYSTAL DISPLAY APPARATUS 
(57) [Abstract] 

[Problem] To enable driving with low power consumption. 
[Solving Means] In a pixel region on one of respective 
substrates opposingly arranged with a liquid crystal 
therebetween, toward the liquid crystal, first and second 
switching elements, which are operated by a scanning signal 
from a gate signal line, are provided a first pixel electrode, 
to which an image signal is supplied from a first drain signal 
line through the first switching element, and a second pixel 
electrode, to which an image signal is supplied from a second 
drain signal line through the second switching element, and 
a reflection film is provided toward one of the substrates 
relative to at least the respective first and second pixel 
electrodes to be insulated from the respective first and second 
pixel electrodes . 
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[Claims ] 
[Claim 1] 

A liquid crystal display apparatus comprising, in a pixel 
region on one of respective substrates opposingly arranged with 
a liquid crystal therebetween, toward the liquid crystal, first 
and second switching elements, which are operated by a scanning 
signal from a gate signal line, a first pixel electrode, to 
which an image signal is supplied from a first drain signal 
line through the first switching element, and a second pixel 
electrode, to which an image signal is supplied from a second 
drain signal line through the second switching element, and 

wherein a reflection film is provided toward one of the 
substrates relative to at least the respective first and second 
pixel electrodes to be insulated from the respective first and 
second pixel electrodes. 
[Claim 2] 

A liquid crystal display apparatus comprising, in a pixel 
region on one of respective substrates opposingly arranged with 
a liquid crystal therebetween, toward the liquid crystal, first 
and second thin film transistors, which are operated by a 
scanning signal from a gate signal line and made of polycrystal 
Si, a first pixel electrode, to which an image signal is 
supplied from a first drain signal line through the first thin 
film transistor, and a second pixel electrode, to which an image 
signal is supplied from a second drain signal line through the 
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second thin film transistor, and 

wherein a reflection film is provided toward one of the 
substrates relative to at least the respective first and second 
pixel electrodes to be insulated from the respective first and 
second pixel electrodes . 
[Claim 3 ] 

A liquid crystal display apparatus , in which pixel 
regions composed of respective regions surrounded by a 
plurality of gate signal lines juxtaposed and a plurality of 
drain signal lines juxtaposed to intersect the gate signal 
lines are disposed on a surface of one of respective substrates 
opposingly arranged with a liquid crystal therebetween, toward 
the liquid crystal, 

the liquid crystal display apparatus comprising, in the 
respective pixel regions, first and second switching elements, 
which are operated by a scanning signal from a gate signal line 
on one side, a first pixel electrode, to which an image signal 
is supplied from a first drain signal line through the first 
switching element, a second pixel electrode, to which an image 
signal is supplied from a second drain signal line through the 
second switching element, 

a third switching element, of which a gate electrode is 
connected to a further gate signal line, which is different 
from the gate signal line on one side and defines an associated 
pixel region, and one of a drain electrode and a source 
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electrode of which is connected to the first pixel electrode, 
and 

a fourth switching element, of which a gate electrode 
is connected to a further gate signal line, which is different 
from the gate signal line on one side and defines an associated 
pixel region, and one of a drain electrode and a source 
electrode of which is connected to the second pixel electrode, 
and 

wherein a reflection film is provided toward one of the 
substrates relative to at least the respective first and second 
pixel electrodes to be insulated from the respective first and 
second pixel electrodes, and the other of the drain electrode 
and the source electrode of the third switching element and 
the other of the drain electrode and the source electrode of 
the fourth switching element are connected to the reflection 
film. 
[Claim 4] 

A liquid crystal display apparatus, in which pixel 
regions composed of respective regions surrounded by a 
plurality of gate signal lines juxtaposed and a plurality of 
drain signal lines juxtaposed to intersect the gate signal 
lines are disposed on a surface of one of respective substrates 
opposingly arranged with a liquid crystal therebetween, toward 
the liquid crystal, 

the liquid crystal display apparatus comprising, in the 
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respective pixel regions, first and second thin film 
transistors, which are operated by a scanning signal from a 
gate signal line on one side and made of polycrystal Si, a first 
pixel electrode, to which an image signal is supplied from a 
first drain signal line through the first thin film transistor, 
and a second pixel electrode, to which an image signal is 
supplied from a second drain signal line through the second 
thin film transistor, 

a third thin film transistor, of which a gate electrode 
is connected to a further gate signal line, which is different 
from the gate signal line on one side and defines an associated 
pixel region, and one of a drain electrode and a source 
electrode of which is connected to the first pixel electrode, 
and 

a fourth thin film transistor, of which a gate electrode 
is connected to a further gate signal line, which is different 
from the gate signal line on one side and defines an associated 
pixel region, and one of a drain electrode and a source 
electrode of which is connected to the second pixel electrode, 
and 

wherein a reflection film is provided toward one of the 
substrates relative to at least the respective first and second 
pixel electrodes to be insulated from the respective first and 
second pixel electrodes, and the other of the drain electrode 
and the source electrode of the third thin film transistor and 
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the other of the drain electrode and the source electrode of 
the fourth thin film transistor are connected to the reflection 
film. 
[Claim 5] 

A liquid crystal display apparatus , in which pixel 
regions composed of respective regions surrounded by a 
plurality of gate signal lines juxtaposed and a plurality of 
drain signal lines juxtaposed to intersect the gate signal 
lines are disposed on a surface of one of respective substrates 
opposingly arranged with a liquid crystal therebetween, toward 
the liquid crystal, 

the liquid crystal display apparatus comprising, in the 
respective pixel regions, first and second switching elements, 
which are operated by a scanning signal from a gate signal line 
on one side, a first pixel electrode, to which an image signal 
is supplied from a drain signal line on one side through the 
first switching element, a second pixel electrode, to which 
an image signal is supplied from a common signal line through 
the second switching element, 

a third switching element, of which a gate electrode is 
connected to a further gate signal line, which is different 
from the gate signal line on one side and defines an associated 
pixel region, and one of a drain electrode and a source 
electrode of which is connected to the first pixel electrode, 
and 
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a fourth switching element, of which a gate electrode 
is connected to a further gate signal line, which is different 
from the gate signal line on one side and defines an associated 
pixel region, and one of a drain electrode and a source 
electrode of which is connected to the second pixel electrode, 
and 

wherein a reflection film is provided toward one of the 
substrates relative to at least the respective first and second 
pixel electrodes to be insulated from the respective first and 
second pixel electrodes, and the other of the drain electrode 
and the source electrode of the third switching element and 
the other of the drain electrode and the source electrode of 
the fourth switching element are connected to the reflection 
film. 
[Claim 6] 

A liquid crystal display apparatus, in which pixel 
regions composed of respective regions surrounded by a 
plurality of gate signal lines juxtaposed and a plurality of 
drain signal lines juxtaposed to intersect the gate signal 
lines are disposed on a surface of one of respective substrates 
opposingly arranged with a liquid crystal therebetween, toward 
the liquid crystal, 

the liquid crystal display apparatus comprising, in the 
respective pixel regions, first and second thin film 
transistors, which are operated by a scanning signal from a 
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gate signal line on one side and made of polycrystal Si, a first 
pixel electrode, to which an image signal is supplied from a 
drain signal line on one side through the first thin film 
transistor, and a second pixel electrode, to which an image 
signal is supplied from a common signal line through the second 
thin film transistor, 

a third thin film transistor, of which a gate electrode 
is connected to a further gate signal line, which is different 
from the gate signal line on one side and defines an associated 
pixel region, and one of a drain electrode and a source 
electrode of which is connected to the first pixel electrode, 
the third thin film transistor being made of polycrystal Si, 
and 

a fourth thin film transistor, of which a gate electrode 
is connected to a further gate signal line, which is different 
from the gate signal line on one side and defines an associated 
pixel region, and one of a drain electrode and a source 
electrode of which is connected to the second pixel electrode, 
the fourth thin film transistor being made of polycrystal Si, 
and 

wherein a reflection film is provided toward one of the 
substrates relative to at least the respective first and second 
pixel electrodes to be insulated from the respective first and 
second pixel electrodes, and the other of the drain electrode 
and the source electrode of the third thin film transistor and 
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the other of the drain electrode and the source electrode of 
the fourth thin film transistor are connected to the reflection 
film. 
[Claim 7] 

The liquid crystal display apparatus according to any 
one of claims 1 to 6, wherein the reflection film is formed 
as one that serves as light transmission in combination. 
[Claim 8] 

The liquid crystal display apparatus according to any 
one of claims 1 to 6, wherein a notch or an opening is provided 
in that region , in which the reflection film is formed, and 
a translucent conductive film is formed in the notch or the 
opening to be connected to the reflection film. 
[Claim 9] 

The liquid crystal display apparatus according to any 
one of claims 1 to 8, wherein a reference voltage signal is 
supplied to the reflection film in common to the respective 
pixel regions . 

[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] 

The present invention relates to a liquid crystal display 
apparatus , and, for example, a liquid crystal display apparatus 
called a reflection type. 
[0002] 
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[Prior Art] 

In a liquid crystal display apparatus called a reflection 
type, outdoor light, such as sunshine , etc., is caused to 
transmit a liquid crystal, and then reflected by a reflection 
film, which is arranged on the back of the liquid crystal, and 
a reflected light having a quantity of light according to the 
light transmittance of the liquid crystal is observed. 
[0003] 

Here, a liquid crystal display apparatus comprises an 
envelope composed of a pair of substrates opposingly arranged 
with a liquid crystal therebetween, and a multiplicity of 
pixels formed in a direction, in which the liquid crystal 
extends, the respective pixels incorporating therein electric 
field generating means, which controls the light transmittance 
of the liquid crystal therein. 
[0004] 

A liquid crystal display apparatus called a reflection 
type is constructed such that a reflection film is formed on 
a surface of a substrate, which is different from a substrate 
on a side of observation, toward a liquid crystal in the above 
construction. 
[0005] 

Such liquid crystal display apparatus is excellent in 
terms of reduction of electric power since light illumination 
means such as backlight, etc. is not needed. 
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[0006] 

[Problems that the Invention is to Solve] 

In such liquid crystal display apparatus, however, it 
is necessary to supply electric power to electric field 
generating means for control of the light transmittance of the 
liquid crystal, and further reduction of electric power is 
demanded by achieving reduction of electric power. 
[0007] 

The invention has been thought of in view of the situation 
and has its object to provide a liquid crystal display apparatus 
of low power consumption. 
[0008] 

[Means for Solving the Problems] 

An outline of typical ones of the inventions disclosed 
in the present application will be briefly described below. 
Means 1 

The invention provides, for example, a liquid crystal 
display apparatus comprising, in a pixel region on one of 
respective substrates opposingly arranged with a liquid 
crystal therebetween, toward the liquid crystal, first and 
second switching elements, which are operated by a scanning 
signal from a gate signal line, a first pixel electrode, to 
which an image signal is supplied from a first drain signal 
line through the first switching element, and a second pixel 
electrode, to which an image signal is supplied from a second 
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drain signal line through the second switching element, and 
wherein a reflection film is provided toward one of the 
substrates relative to at least the respective first and second 
pixel electrodes to be insulated from the respective first and 
second pixel electrodes. 
[0009] 
Means 2 

The invention provides, for example, a liquid crystal 
display apparatus comprising, in a pixel region on one of 
respective substrates opposingly arranged with a liquid 
crystal therebetween, toward the liquid crystal, first and 
second thin film transistors, which are operated by a scanning 
signal from a gate signal line and made of polycrystal Si, a 
first pixel electrode, to which an image signal is supplied 
from a first drain signal line through the first thin film 
transistor, and a second pixel electrode, to which an image 
signal is supplied from a second drain signal line through the 
second thin film transistor, and wherein a reflection film is 
provided toward one of the substrates relative to at least the 
respective first and second pixel electrodes to be insulated 
from the respective first and second pixel electrodes. 
[0010] 
Means 3 

The invention provides, for example, a liquid crystal 
display apparatus , in which pixel regions composed of 
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respective regions surrounded by a plurality of gate signal 
lines juxtaposed and a plurality of drain signal lines 
juxtaposed to intersect the gate signal lines are disposed on 
a surface of one of respective substrates opposingly arranged 
with a liquid crystal therebetween, toward the liquid crystal, 
the liquid crystal display apparatus comprising, in the 
respective pixel regions, first and second switching elements, 
which are operated by a scanning signal from a gate signal line 
on one side, a first pixel electrode, to which an image signal 
is supplied from a first drain signal line through the first 
switching element, a second pixel electrode, to which an image 
signal is supplied from a second drain signal line through the 
second switching element, a third switching element, of which 
a gate electrode is connected to a further gate signal line, 
which is different from the gate signal line on one side and 
defines an associated pixel region, and one of a drain electrode 
and a source electrode of which is connected to the first pixel 
electrode, and a fourth switching element, of which a gate 
electrode is connected to a further gate signal line, which 
is different from the gate signal line on one side and defines 
an associated pixel region, and one of a drain electrode and 
a source electrode of which is connected to the second pixel 
electrode, and wherein a reflection film is provided toward 
one of the substrates relative to at least the respective first 
and second pixel electrodes to be insulated from the respective 



15 



first and second pixel electrodes, and the other of the drain 
electrode and the source electrode of the third switching 
element and the other of the drain electrode and the source 
electrode of the fourth switching element are connected to the 
reflection film. 
[0011] 
Means 4 

The invention provides, for example, a liquid crystal 
display apparatus, in which pixel regions composed of 
respective regions surrounded by a plurality of gate signal 
lines juxtaposed and a plurality of drain signal lines 
juxtaposed to intersect the gate signal lines are disposed on 
a surface of one of respective substrates opposingly arranged 
with a liquid crystal therebetween, toward the liquid crystal, 
the liquid crystal display apparatus comprising, in the 
respective pixel regions, first and second thin film 
transistors, which are operated by a scanning signal from a 
gate signal line on one side and made of polycrystal Si, a first 
pixel electrode, to which an image signal is supplied from a 
first drain signal line through the first thin film transistor , 
and a second pixel electrode, to which an image signal is 
supplied from a second drain signal line through the second 
thin film transistor, a third thin film transistor, of which 
a gate electrode is connected to a further gate signal line, 
which is different from the gate signal line on one side and 
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defines an associated pixel region, and one of a drain electrode 
and a source electrode of which is connected to the first pixel 
electrode, and a fourth thin film transistor, of which a gate 
electrode is connected to a further gate signal line, which 
is different from the gate signal line on one side and defines 
an associated pixel region, and one of a drain electrode and 
a source electrode of which is connected to the second pixel 
electrode, and wherein a reflection film is provided toward 
one of the substrates relative to at least the respective first 
and second pixel electrodes to be insulated from the respective 
first and second pixel electrodes, and the other of the drain 
electrode and the source electrode of the third thin film 
transistor and the other of the drain electrode and the source 
electrode of the fourth thin film transistor are connected to 
the reflection film, 
[0012] 
Means 5 

The invention provides, for example, a liquid crystal 
display apparatus, in which pixel regions composed of 
respective regions surrounded by a plurality of gate signal 
lines juxtaposed and a plurality of drain signal lines 
juxtaposed to intersect the gate signal lines are disposed on 
a surface of one of respective substrates opposingly arranged 
with a liquid crystal therebetween , toward the liquid crystal, 
the liquid crystal display apparatus comprising, in the 
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respective pixel regions , first and second switching elements , 
which are operated by a scanning signal from a gate signal line 
on one side, a first pixel electrode, to which an image signal 
is supplied from a drain signal line on one side through the 
first switching element, a second pixel electrode , to which 
an image signal is supplied from a common signal line through 
the second switching element, a third switching element, of 
which a gate electrode is connected to a further gate signal 
line, which is different from the gate signal line on one side 
and defines an associated pixel region, and one of a drain 
electrode and a source electrode of which is connected to the 
first pixel electrode, and a fourth switching element, of which 
a gate electrode is connected to a further gate signal line, 
which is different from the gate signal line on one side and 
defines an associated pixel region, and one of a drain electrode 
and a source electrode of which is connected to the second pixel 
electrode, and wherein a reflection film is provided toward 
one of the substrates relative to at least the respective first 
and second pixel electrodes to be insulated from the respective 
first and second pixel electrodes, and the other of the drain 
electrode and the source electrode of the third switching 
element and the other of the drain electrode and the source 
electrode of the fourth switching element are connected to the 
reflection film. 
[0013] 
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Means 6 

The invention provides, for example, a liquid crystal 
display apparatus , in which pixel regions composed of 
respective regions surrounded by a plurality of gate signal 
lines juxtaposed and a plurality of drain signal lines 
juxtaposed to intersect the gate signal lines are disposed on 
a surface of one of respective substrates opposingly arranged 
with a liquid crystal therebetween, toward the liquid crystal, 
the liquid crystal display apparatus comprising, in the 
respective pixel regions, first and second thin film 
transistors, which are operated by a scanning signal from a 
gate signal line on one side and made of polycrystal Si, a first 
pixel electrode, to which an image signal is supplied from a 
drain signal line on one side through the first thin film 
transistor, and a second pixel electrode, to which an image 
signal is supplied from a common signal line through the second 
thin film transistor, a third thin film transistor, of which 
a gate electrode is connected to a further gate signal line, 
which is different from the gate signal line on one side and 
defines an associated pixel region, and one of a drain electrode 
and a source electrode of which is connected to the first pixel 
electrode, the third thin film transistor being made of 
polycrystal Si, and a fourth thin film transistor, of which 
a gate electrode is connected to a further gate signal line, 
which is different from the gate signal line on one side and 



defines an associated pixel region, and one of a drain electrode 
and a source electrode of which is connected to the second pixel 
electrode, the fourth thin film transistor being made of 
polycrystal Si, and wherein a reflection film is provided 
toward one of the substrates relative to at least the respective 
first and second pixel electrodes to be insulated from the 
respective first and second pixel electrodes, and the other 
of the drain electrode and the source electrode of the third 
thin film transistor and the other of the drain electrode and 
the source electrode of the fourth thin film transistor are 
connected to the reflection film. 
[0014] 
Means 7 

The liquid crystal display apparatus according to the 
invention is premised on, for example, the construction of any 
one of the means 1 to 6 and has a feature that the reflection 
film is formed as one that serves as light transmission in 
combination. 
[0015] 
Means 8 

The liquid crystal display apparatus according to the 
invention is premised on, for example, the construction of any 
one of the means 1 to 6 and has a feature that a notch or an 
opening is provided in that region, in which the reflection 
film is formed, and a translucent conductive film is formed 
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in the notch or the opening to be connected to the reflection 

film. 

[0016] 

Means 9 

The liquid crystal display apparatus according to the 
invention is premised on, for example , the construction of any 
one of the means 1 to 8 and has a feature that a reference voltage 
signal is supplied to the reflection film in common to the 
respective pixel regions . 
[0017] 

[Mode for Carrying Out the Invention] 

Embodiments of a liquid crystal display apparatus 
according to the invention will be described below with 
reference to the drawings . 
Embodiment 1 

«Equivalent circuit» Fig. 2 is an equivalent circuit showing 
an embodiment of a liquid crystal display apparatus according 
to the invention. The figure shows an equivalent circuit and 
is depicted corresponding to an actual geometrical 
arrangement . 
[0018] 

In the figure , a pair of transparent substrates SUB1, 
SUB2 are arranged in opposition to each other with a liquid 
crystal therebetween, and the liquid crystal is sealed by a 
sealing material SL that serves to fix one SUB2 of the 
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transparent substrates to the other SUB1 of the transparent 

substrates . 

[0019] 

Formed on a surface of one SUB1 of the transparent 
substrates surrounded by the sealing material SL toward the 
liquid crystal are gate signal lines GL extended in a x 
direction and juxtaposed in a y direction, and drain signal 
lines DL extended in the y direction and juxtaposed in the x 
direction. 
[0020] 

A region surrounded by the respective gate signal lines 
GL and the respective drain signal lines DL (for example, a 
region surrounded by a circle in the figure) defines a pixel 
region, and a matrix aggregate of the respective pixel regions 
forms a liquid crystal display AR. 
[0021] 

Formed in the respective pixel regions are a first thin 
film transistor TFT1 and a second thin film transistor TFT2, 
of which gate electrodes are connected to the gate signal lines 
GL, as shown in Fig. 1. All the respective thin film transistors 
TFT are formed from a semiconductor layer composed of 
polycrystal Si (poly-Si) . 
[0022] 

The first thin film transistor TFT1 has its drain 
electrode connected to a first drain signal line DLl on the 
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left in the figure and its source electrode connected to a first 

pixel electrode PX1. 

[0023] 

Likewise , the second thin film transistor TFT2 has its 
drain electrode connected to a second drain signal line DL2 
on the right in the figure and its source electrode connected 
to a second pixel electrode PX2 . 
[0024] 

The first pixel electrode PX1 and the second pixel 
electrode PX2 , respectively / comprise a plurality of 
electrodes , which extend in one direction (y direction in the 
figure) and are arranged alternately. 
[0025] 

The plurality of first pixel electrodes PX1 are connected 
in common at one end sides (upper ends in the figure) and all 
of them are put at the same electric potential as that of the 
source electrode of the first thin film transistor TFTl . The 
plurality of second pixel electrodes PX2 are connected in 
common at one end sides (lower ends in the figure) and all of 
them are put at the same electric potential as that of the source 
electrode of the second thin film transistor TFT2 . 
[0026] 

An image signal through the first thin film transistor 
TFTl from the first drain signal line DL1 and an image signal 
through the second thin film transistor TFT2 from the second 
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drain signal line DL2 , respectively, are fed to the first pixel 
electrodes PX1 and the second pixel electrodes PX2 , and the 
light transmittance of the liquid crystal is controlled by that 
electric field between the first pixel electrodes PX1 and the 
second pixel electrodes PX2 , which corresponds to a voltage 
difference between the respective image signals. 
[0027] 

Also f in a region, in which the first pixel electrodes 
PX1 and the second pixel electrodes PX2 are formed, in other 
words, a central portion except a periphery of the pixel region, 
a reflection film RE is formed below the first pixel electrodes 
PX1 and the second pixel electrodes PX2 with an insulating film 
therebetween . 
[0028] 

The reflection film RE is formed from a metallic film, 
by which outdoor light, such as sunshine, etc , made incident 
on the liquid crystal with light transmittance thereof 
controlled by the respective first and second pixel electrodes 
PX is reflected to an observer's side, and the metallic film 
is supplied with a constant reference voltage signal in the 
same manner as in those of other pixel regions • 
[0029] 

At least one ends of the respective gate signal lines 
GL are extended beyond the sealing material SL, and such 
extended ends are connected to a vertical scanning drive 
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circuit V. The vertical scanning drive circuit V comprises a 
multiplicity of semiconductor devices formed on an upper 
surface of the transparent substrate SUBl and wiring for 
connection of the semiconductor devices, and the semiconductor 
devices comprise a semiconductor formed from polycrystal Si 
(poly-Si) . 
[0030] 

Likewise, one ends of the respective drain signal lines 
DL are extended beyond the sealing material SL, and such 
extended ends are connected to an image signal drive circuit 
He. The image signal drive circuit He also comprises a 
multiplicity of semiconductor devices formed on the upper 
surface of the transparent substrate SUBl and wiring for 
connection of the semiconductor devices, and the semiconductor 
devices comprise a semiconductor formed from polycrystal Si 
(poly-Si). 
[0031] 

In addition, since the respective semiconductor devices 
of the vertical scanning drive circuit V and the image signal 
drive circuit He are structured in substantially the same 
manner as the thin film transistors TFT formed in the liquid 
crystal display AR, it is common in manufacture that they are 
formed concomitantly with the thin film transistors TFT. 
[0032] 

The respective gate signal lines GL are sequentially 
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selected one by one by a scanning signal from the vertical 
scanning drive circuit V. Also, the image signal drive circuit 
He supplies an image signal to the respective drain signal lines 
DL according to timing of selection of the gate signal lines 
GL • 

[0033] 

With the liquid crystal display apparatus constructed 
in this manner, an image signal supplied to the first pixel 
electrodes PX1 and an image signal supplied to the second pixel 
electrodes PX2 are given as signals, of which absolute values 
are equal to each other relative to a reference voltage applied 
to the reflection film, in a + direction and in a - direction, 
and a voltage difference between the signals makes it possible 
to generate an electric field between the first pixel 
electrodes PXl and the second pixel electrodes PX2 . 
[0034] 

Therefore, output of an image signal from the image 
signal drive circuit He suffices to be 1/2 of a conventional 
one, and power consumption therefor can be reduced, 
[0035] 

«Structure of pixel» Fig. 3 is a plan view showing an 
embodiment of a pixel conformed to the equivalent circuit shown 
in Fig. 1. Fig. 4 is a cross sectional view taken along the 
line IV- IV in Fig. 3. 
[0036] 
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In Fig. 3, a polycrystal Si layer PS is formed in an 
insular region on the surface of the transparent substrate SUB1 . 
The polycrystal Si layer PS makes a semiconductor layer that 
forms the first thin film transistor TFTl and the second thin 
film transistor TFT2 . 
[0037] 

An insulating film is formed on the surface of the 
transparent substrate SUB1 to also cover the polycrystal Si 
layer. The insulating film functions as a gate insulating film 
for the thin film transistors TFT. 
[0038] 

The gate signal lines GL are formed to extend in the x 
direction in the figure, a part of the gate signal lines GL 
extending in a manner to bridge a center of the polycrystal 
Si layer PS. Such extensions function as respective gate 
electrodes GT for the thin film transistors TFTl , TFT 2 . 
[0039] 

An insulating film is formed on the surface of the 
transparent substrate SUB1 to also cover the gate signal lines 
GL. The insulating film functions as an interlayer insulating 
film of the drain signal lines DL1, DL2 for the gate signal 
lines GL described later. 
[0040] 

The drain signal lines DL1 , DL2 are formed on an upper 
surface of the insulating film to extend in the y direction. 
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The drain signal lines DL1 , DL2 are connected to respective 
drain regions of the thin film transistors TFTl, TFT2 through 
contact holes formed beforehand on the insulating film. 
[0041] 

Also, source electrodes and extensions thereof , which 
are formed simultaneously with formation of the drain signal 
lines DL1 , DL2, are formed. The source electrodes are connected 
to respective source regions of the thin film transistors TFTl/ 
TFT2 through contact holes formed beforehand on the insulating 
film. In addition, the extensions make contact portions CN 
intended for connection to the pixel electrodes PX described 
later. 
[0042] 

Further, the reflection film RE, which is formed 
simultaneously with formation of the drain signal lines DL1, 
DL2, is formed. The reflection film RE is formed in a whole 
region of a central portion except a periphery of the pixel 
region, which is surrounded by the gate signal lines GL and 
the drain signal lines DL, and, for example, Al or its alloy, 
Ag or its alloy, which are favorable in light transmittance, 
are selected therefor. 
[0043] 

The reflection film RE is connected in common to the 
reflection films RE in other pixel regions, so that a common 
reference voltage signal is applied to the respective pixel 
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regions . 
[0044] 

In addition , it is desired that the reflection film RE 
be formed to such an extent as to project from an outer 
peripheral frame of a group of electrodes composed of the first 
pixel electrodes PXl and the second pixel electrodes PX2 . The 
reason for this is that lines of electric force from the drain 
signal lines DL1 , DL2 can become easy to terminate at the 
reflection film RE but hard to terminate at the respective pixel 
electrodes PX. 
[0045] 

An insulating film IN is formed on the surface of the 
transparent substrate SUBl to also cover the drain signal lines 
DL, the source electrodes , and the reflection film RE, and the 
pixel electrodes PXl/ PX2 are formed on an upper surface of 
the insulating film IN. The pixel electrodes PXl, PX2 are 
connected to a part of extensions of the source electrodes of 
the thin film transistors TFTl , TFT2 through contact holes 
formed beforehand on the insulating film IN. 
[0046] 

A flattening film CO is formed on the surface of the 
transparent substrate SUBl to also cover the pixel electrodes 
PXl, PX2, and an orientation film ORIl is formed on a surface 
of the flattening film CO. The orientation film ORIl determines 
a direction, in which molecules of the liquid crystal in direct 
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contact therewith are initially oriented. 
[0047] 

In addition , an orientation film ORI2 is formed on a 
surface of the transparent substrate SUB 2 / which is opposingly 
arranged with the liquid crystal therebetween, toward the 
liquid crystal, and a phase difference plate PH and a 
polarization plate POL are successively stuck to an opposite 
surface to the liquid crystal. 
[0048] 

Embodiment 2 

Fig. 5 is an equivalent circuit of pixels showing a 
further embodiment of a liquid crystal display apparatus 
according to the invention, and a view corresponding to Fig. 
1. Also, unlike Fig. 1, Fig. 5 shows two pixels formed along 
drain signal lines DL. 
[0049] 

In a construction, which is different as compared with 
the case in Fig. 1, provided in respective pixel regions are 
a third thin film transistor TFT3 and a fourth thin film 
transistor TFT4 in addition to the first thin film transistor 
TFT1 and the second thin film transistor TFT2 . 
[0050] 

A gate electrode of the third thin film transistor TFT3 
is connected to those gate signal lines GL, which are different 
from that gate signal lines GL, to which the first thin film 
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transistor TFT1 and the second thin film transistor TFT2 are 
connected, and define an associated pixel region, one of its 
drain electrode and its source electrode being connected to 
the first pixel electrode PXl, and the other being connected 
to the reflection film. 
[0051] 

Likewise, a gate electrode of the fourth thin film 
transistor TFT 4 is connected to that gate signal lines GL, which 
are different from those gate signal lines GL, to which the 
first thin film transistor TFT1 and the second thin film 
transistor TFT2 are connected, and define an associated pixel 
region, one of its drain electrode and its source electrode 
being connected to the second pixel electrode PX2 , and the other 
being connected to the reflection film. 
[0052] 

Fig. 6 shows an equivalent circuit, in which capacitance 
between the first pixel electrode PXl , the second pixel 
electrode PX2, and the reflection film is taken account of, 
in the pixels constructed in this manner. In Fig. 6, a first 
electrode capacitance CI and a second electrode capacitance 
C2 indicate capacitance between the first pixel electrode PXl, 
the second pixel electrode PX2 , and the reflection film. 
[0053] 

When a gate signal line GL(1) is selected, the third thin 
film transistor TFT3 and the fourth thin film transistor TFT4 
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are put in an ON state to discharge electric charge of the first 
electrode capacitance CI and the second electrode capacitance 
C2. 

[0054] 

Subsequently, when the gate signal line GL(1) is not 
selected but a gate signal line GL(2) is selected, the third 
thin film transistor TFT3 and the fourth thin film transistor 
TFT4 are put in an OFF state and the first thin film transistor 
TFTl and the second thin film transistor TFT2 are put in an 
ON state. 
[0055] 

Thereby, image signals from the first drain signal line 
and the second drain signal line cause the first electrode 
capacitance CI and the second electrode capacitance C2 f 
respectively, to be given a charge of electricity. 
[005 6] 

At this time, since the first electrode capacitance CI 
and the second electrode capacitance C2 are connected in series 
to each other, voltage at a point of connection, to which the 
reflection film is connected, assumes a value obtained by 
averaging respective voltage values of the first pixel 
electrode PX1 and the second pixel electrode PX2 . 
[0057] 

Based on this, voltage of the reflection film is 
automatically controlled to an average value of image signals 
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supplied to the first drain signal line and the second drain 

signal line, respectively. 

[0058] 

Accordingly, image signals supplied to the first drain 
signal line and the second drain signal line, respectively, 
are not necessarily required to be reverse in polarity, so that 
it is possible to supply a reference signal (common signal) 
to one of the drain signal lines and to supply an image signal, 
which has a voltage difference relative to the reference signal, 
to the other of the drain signal lines . Therefore, signal output 
of the image signal drive circuit He, which drives the drain 
signal lines, can be made 1/2 of the embodiment. 
[0059] 

Embodiment 3 

Fig. 7 is an equivalent circuit of pixels showing a 
further embodiment of a liquid crystal display apparatus 
according to the invention, and a view corresponding to Fig. 
5- 

[0060] 

In a construction, which is different as compared with 
the case in Fig. 5, one of the drain signal lines (the second 
drain signal line in the figure) is removed, and a drain 
electrode of the second thin film transistor TFT2 having been 
connected thereto is connected to a common signal line CL newly 
formed . 
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[0061] 

In the embodiment, the common signal line CL is formed 
to run in parallel to the gate signal line GL. Such arrangement 
becomes effective in the case where it is desired that the pixel 
region be increased in numerical aperture by reducing signal 
lines , which extend in the y direction, like the drain signal 
lines DL. 
[0062] 

As described above with respect to the Embodiment 2, 
since the provision of the third thin film transistor TFT3 and 
the fourth thin film transistor TFT4 makes it possible to supply 
a reference signal (common signal) to one of the signal lines 
and to supply an image signal, which has a voltage difference 
relative to the reference signal, to the other of the signal 
lines, the effect is based on making one of the signal lines 
a common signal line. 
[0063] 

Embodiment 4 

Fig. 8 is a view showing the structure of a further 
embodiment of a liquid crystal display apparatus according to 
the invention, and a view corresponding to Fig. 4. 
[0064] 

In a construction, which is different as compared with 
the case in Fig. 4, the first pixel electrode PX1 and the second 
pixel electrode PX2 are not formed as the same layer but one 
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of them is formed as an upper layer and the other of them is 
formed as a lower layer. Even in such structure, it goes without 
saying that the same effect can be produced. 
[0065] 

Embodiment 5 

The respective embodiments have been described with 
respect to a reflection type liquid crystal display apparatus. 
However , it goes without saying that such arrangement will do 
since a so-called semi-transparent type liquid crystal display 
apparatus can be obtained by replacing the reflection film RE 
in, for example, the configuration shown in Fig. 4 by a 
semi-transparent film, which serves as light reflection and 
light transmission. Also, such structure is of course 
applicable to the other embodiments described above. 
[0066] 

Embodiment 6 

Fig. 9 is a view showing the structure of a further 
embodiment of a so-called partial transparent liquid crystal 
display apparatus according to the invention, and a view 
corresponding to, for example, Fig. 3. 
[0067] 

In Fig. 9, a reflection film RE is formed only in, for 
example, an upper half of a pixel region and a translucent, 
conductive film TCL made of , for example, ITO ( Indium Tin Oxide) 
or the like and electrically connected to the reflection film 
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RE is formed in the remaining lower half whereby a region , in 
which the reflection film RE is formed, can be made a light 
reflecting region and a region, in which the conductive film 
TCL is formed, can be made a light transmitting region. 
[0068] 

With the embodiment, the light transmitting, conductive 
film TCL is formed in the same layer as that of the reflection 
film RE, but they may be formed in different layers provided 
that they are electrically connected to each other. 
[0069] 

According to the embodiment, a pixel region is divided 
into two parts, one of which is made a light reflecting region 
and the other of which is made a light-transmitting region. 
However, a way of division may be optional such that a 
light-transmitting region is present centrally of a light 
reflecting region and vice versa. Also, such structure is of 
course applicable to the other embodiments described above. 
[0070] 

In addition, while the respective embodiments use the 
polycrystal Si as a semiconductor layer of a thin film 
transistor, it goes without saying that they are not limited 
thereto but may use, for example, amorphous Si, etc. 
[0071] 

[Advantage of the Invention] 

As apparent from the descriptions, it is possible 
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according to the invention to obtain a liquid crystal display 
apparatus, which can be driven with low power consumption. 
[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is an equivalent circuit showing an 
embodiment of a pixel of a liquid crystal display apparatus 
according to the invention. 

[Fig. 2] Fig. 2 is an equivalent circuit showing an 
embodiment of a liquid crystal display apparatus according to 
the invention. 

[Fig. 3] Fig. 3 is a plan view showing an embodiment of 
a pixel of a liquid crystal display apparatus according to the 
invention. 

[Fig. 4] Fig. 4 is a cross sectional view taken along 
the line IV-IV in Fig. 3. 

[Fig. 5] Fig. 5 is an equivalent circuit showing a further 
embodiment of pixels of a liquid crystal display apparatus 
according to the invention. 

[Fig. 6] Fig. 6 is an equivalent circuit , in which 
capacitance is especially taken account of in an equivalent 
circuit of Fig. 6. 

[Fig. 7 ] Fig. 7 is an equivalent circuit showing a further 
embodiment of pixels of a liquid crystal display apparatus 
according to the invention. 

[Fig. 8] Fig. 8 is a cross sectional view showing an 
embodiment of a pixel of a liquid crystal display apparatus 



37 



according to the invention. 

[ Fig . 9 ] Fig • 9 is a plan view showing a further embodiment 
of a pixel of a liquid crystal display apparatus according to 
the invention. 

[Description of Reference Numerals and Signs] 
GL: gate signal line, DL1: first drain signal line, DL2 : second 
drain signal line, PXl : first pixel electrode, PX2 : second 
pixel electrode, TFTl : first thin film transistor , TFT2 : second 
thin film transistor, TFT3 : third thin film transistor, TFT4 : 
fourth thin film transistor, RE: reflection film 
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Fig. 2 

V: VERTICAL SCANNING DRIVE CIRCUIT 
He: IMAGE SIGNAL DRIVE CIRCUIT 



39 



